Plasma cell infiltration into a renal allograft comprises a spectrum of lesions from acute rejection to posttransplant lymphoproliferative disease. We report an unusual case of plasma cell infiltration into a renal allograft with monoclonal gammopathy. A 42-year-old woman was admitted because of graft dysfunction after noncompliance with immunosuppressive therapy for 5 months. A graft biopsy showed acute T-cell-mediated rejection and massive plasma cell infiltration. Despite initial treatment with steroids and antithymocyte globulin, there was persistence of graft dysfunction, monoclonal gammopathy, and plasma cell infiltration. Subsequent treatment with bortezomib improved graft function and caused the monoclonal gammopathy to resolve. Immunohistochemical evaluation of markers of B cells (CD20 and CD138) and the ratio of kappa-to-lambda light chain (15:1) showed that infiltrating cells were plasma cells producing kappa light chain. This suggested that plasma cell-rich acute rejection with monoclonal gammopathy in this patient might have been in an early stage of kappa light chain-producing posttransplant lymphoproliferative disease confined to the renal allograft, and that bortezomib may be effective in treating a patient with this condition.
Introduction
Plasma cell infiltration into a renal allograft may occur in varied conditions such as plasma cell-rich acute rejection (PCAR) or posttransplant lymphoproliferative disease (PTLD). In PCAR, which is observed in 5% patients with biopsy-proven acute rejection, mature plasma cells comprise > 10% inflammatory cells in the graft 1, 2 ; this syndrome often is observed in patients noncompliant with immunosuppressive therapy 3 and is associated with a poor outcome irrespective of the Banff score. The reason for the poor outcome of PCAR is unknown but might be related to the humoral component in graft injuries. 1 Plasma cell infiltration also is observed in renal allograft biopsies from patients with PTLDs such as plasmacytic hyperplasia, polymorphous B-cell hyperplasia, or plasmacytomalike PTLD. 2 An association between plasmacytic infiltration into renal allografts and PTLD has been reported in a few studies. 2 As with PCAR, PTLD confined to the renal allograft has a poor clinical outcome. All reported cases of PTLD confined to a renal allograft have undergone a transplant nephrectomy because of acute rejection during reduction of immunosuppression. 2 Bortezomib is a proteasome inhibitor used to treat multiple myeloma and has been approved by the United States Food and Drug Administration. 4 In addition to their properties against plasma cells, proteasome inhibitors suppress T-cell function and may be useful in the treatment of cell-mediated allograft rejection. 4 Bortezomib is effective therapy for antibody-or cell-mediated acute rejection. 5 We treated a patient who had monoclonal gammopathy and PCAR. Initial impression was that 
Case Report
A 42-year-old woman visited our out-patient clinic because of pitting edema. She had received a livingrelated renal allograft from her brother 7 years earlier because of presumed chronic glomerulonephritis that had not been confirmed with renal biopsy. Since the transplant, her monthly serum creatinine level was stable (0.07 to 0.09 μmol/L). She had stopped taking all immunosuppressive drugs 5 months before visiting our clinic.
Evaluation showed elevated blood pressure (170/110 mm Hg) and serum creatinine (0.55 μmol/L). Ultrasonography showed favorable perfusion in the transplanted kidney. Urinary protein excretion was 1.1 g/d. The hemoglobin concentration was 80 g/dL (normal, 120 to 160 g/dL) and the serum protein level was 104 g/dL (albumin, 34 g/dL; globulin, 70 g/dL). Serum protein electrophoresis showed monoclonal immunoglobulin (M component) (29 g/dL; IgG-κ type) and the serum kappa-to-lambda ratio was 3.75. Bone marrow aspiration and biopsy showed plasma cell infiltration < 1%. The results of a skull bone radiography revealed no osteolytic lesions.
Allograft biopsy on the day of admission showed massive infiltration of plasma cells, which comprised 60% of the cells infiltrating the graft in the interstitium, and severe tubulitis, consistent with acute T-cell-mediated rejection type IB according to the Banff classification (Figures 1 and 2 ). 6 There was no deposition of C4d detected in the peritubular capillaries. Donor-specific antibody using singleantigen Luminexx assay, panel reactive antibody, and cross-matching test with complement-dependent cytotoxicity and flow cytometry were negative.
The patient was treated initially with high-dose steroids (methylprednisolone, 500 mg/d) for 3 days, but serum creatinine level was unchanged. Subsequent treatment with antithymocyte globulin (1.5 mg/kg/d) for 7 days improved the serum creatinine level from 0.55 to 0.24 μmol/L, but there was no further improvement in graft function, and the monoclonal gammopathy persisted. A second allograft biopsy on day 17 showed persistent plasma cell infiltration and interstitial edema (Figures 1 and 2 ).
It was suspected that the incomplete recovery of graft function was related to the infiltrating plasma cells. Therefore, on day 25, bortezomib therapy (1.3 mg/m 2 in 4 separate doses) was initiated. Within 1 month after the start of bortezomib therapy, graft function improved (serum creatinine, 0.16 μmol/L) and the monoclonal gammopathy disappeared (serum protein, 77 g/dL; albumin, 35 g/dL; globulin, 32 g/dL). A third biopsy performed 3 months later showed much less plasma cell infiltration and interstitial edema with tubular atrophy (Figure 2 Follow-up serum protein electrophoresis revealed no M peak. At the 12-month follow-up after the completion of bortezomib therapy, serum creatinine level was stable (0.16 μmol/L).
To identify the infiltrating plasma cells, we performed immuno-histochemistry for CD20 and CD138 (Dako A/S, Glostrup, Denmark). The distribution of intensity of CD20 immuno-reactivity was minimal. Immuno-reactivity of CD138 was distributed evenly and strongly in the first biopsy specimen, and the intensity of CD138 immunoreactivity decreased after treatment against rejection (Figure 3 ). Kappa light chain was expressed heavily initially, and kappa-to-lambda ratio was 15:1 in the first biopsy specimen. The high ratio between kappa and lambda light chain expression gradually decreased after treatment against rejection ( Figure 3 ). Molecular genetic analysis of the immunoglobulin genes showed no heavy chain rearrangement. The cells stained negative for Epstein-Barr virus early RNA by in situ hybridization. These findings were suggestive of kappa light chain restricted PTLD confined to the renal allograft.
Discussion
Our patient had PCAR with monoclonal gammopathy, and the evaluation of the infiltrating plasma cells showed high expression of kappa light chain, consistent with light chain-restricted PTLD confined to the allograft. 7 The condition was resistant to steroid and antithymocyte globulin treatment but responded to bortezomib. This case suggests that plasma cell infiltration observed with acute rejection should be evaluated carefully.
The PCAR often is reported in renal transplant recipients who are noncompliant with immunosuppressive therapy. 3 Therefore, the initial impression in this patient was that the plasma cell infiltration in the graft was related to acute rejection that resulted from noncompliance with immuno-suppressive therapy for 5 months. We evaluated antibodymediated acute rejection using a donor-specific antibody, a panel reactive antibody, and cross-match, but these results were negative at the time of initial biopsy. We could not detect C4d in peritubular capillaries in graft biopsies in this patient. Therefore, we excluded the possibility that infiltration of plasma cells was not associated with antibody-mediated acute rejection. We further evaluated the infiltrated plasma cells with surface markers of B cells (CD20 and CD138), because it may have been difficult to identify plasma cells on biopsy specimens unless the plasma cells were abundant and identified by surface markers. The finding of strong, evenly distributed CD138 immunoreactivity confirmed that infiltrated cells in the present case were plasma cells and not immature B cells (Figure 3) .
Monoclonal gammopathy is present in 10% to 30% renal transplant recipients. 8, 9 Therefore, monoclonal gammopathy in this patient may have been coincidental and distinct from PCAR. However, the high kappa-to-lambda ratio (15:1) was consistent with kappa light chain-restricted monoclonal gammopathy. Furthermore, molecular genetic analysis of the immunoglobulin genes showed no heavy chain rearrangement. These findings suggested that this patient had an early stage of kappa light chainrestricted PTLD confined to the allograft. 2, 7 Resolution of the monoclonal gammopathy after bortezomib treatment with only partial improvement with steroids and antithymocyte globulin, suggests that the graft dysfunction was closely associated with plasma cell infiltration. Bortezomib was effective in improving both dysfunction and pathology of the graft. We considered using rituximab for treatment against rejection, but we used bortezomib because the plasma cells did not express CD20, a target of rituximab.
This case provided 2 important lessons for clinical practice. Evaluating clonality of the infiltrating plasma cells usually is not performed in clinical practice, but this case suggested that clonality of Immunohistochemical staining for CD20, CD138, and kappa and lambda light chains in renal allograft biopsy specimens. There was strong immunoreactivity for CD138 and kappa light chain in the initial biopsy, and this immunoreactivity was markedly decreased in the third biopsy, which was made after bortezomib therapy. infiltrated plasma cells observed with acute rejection should be evaluated for the differential diagnosis between acute rejection and PTLD. In addition, bortezomib usually is not recommended in treating PCAR, and by focusing on the infiltrated plasma cells in the graft, we did not consider the diagnosis of PTLD. However, chemotherapy such as bortezomib against plasma cells may be effective in treating PTLD associated with plasma cells. 10 It is unknown whether bortezomib was effective in treating PCAR or PTLD in this case, but the choice of bortezomib was reasonable for treating PCAR or monoclonal gammopathy caused by PTLD.
In conclusion, the present patient had PCAR with monoclonal gammopathy. We evaluated the plasma cell clonality and treated the patient successfully with bortezomib.
